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Partial English translation of related part of Japanese Examined Patent Application, Second 
Publication No.S61-19962 

Figure 3 is a characteristic example of a nonmetallic multilayer film dichroic 
mirror. Filters with different blocking characteristics, for example, like types A, B, and 
C, can by obtained according to the constitutions of the film thickness and the number 
of films. This type of multilayer film filter is formed by alternate multilayer vapor 
deposition of films of a substance with a high refractive index (for example, ZnS) and 
films of a substance with a low refractive index (for example, MgF2>, and obtains 
wavelength selective characteristics by using the interference of light from multiple 
reflections at the boundary surface. Nonmetallic films have no light absorption. 
Therefore, an efficient filter with the sum of transmittivity and reflectivity close to 1 can 
be produced. These filters are similar to multi-stage LC filters, the resonant 
wavelength can be controlled by film thickness and the blocking characteristic can be 
controlled by the number of films. Through increasing the number of films and taking 
account of the resonant characteristic, narrow band filters like B and C having a sharp 
cutoff can be obtained. However, in comparison to the wide band types like A, 
secondary reflective bands appear close to both sides of the main reflective band. 



1 



Figure 3 shows the relationship between transmittivity and wavelength, and the 
wavelength is shown in the horizontal axis as a phase by the normalized phase 
expression w = lofk. Xq shows a central wavelength set by the film thickness. 
Accordingly, the real wavelength as shown in the horizontal axis is calculated using X = 
Xo/w. Thus, by changing the film thickness, or in other words Xo, even a multilayer 
film with the same structure can shift the cutoff to an arbitrary wavelength position. 
Figure 4 is a graph which shows one example, using the constitution of Figure 3B, in 
which the selected wavelength band is changed by shifting Xo, the axis being in units of 
the real wavelength. 
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